BD 12Sr*703 



DOCOHBHTiBESUEE 



JC 760 378 



iOTBOB 
TITLE 



IHSTITDTION 
SPOHS AGEHCI 



SOTE 

AVaiLABLE FEO 



EDBS PBICE 
DESCBIPTOBS 



Doggette, John B. 

Energy-Related Technology Programs in Conai^nity and 
■ Juoior Colleges: An Analysis of Existing and ?lannec 
Programs. ' 
Oak Bidge Associated DhiveK._sities , Tenn. Manpower 
Development Div. , " _ 

'American 'Association of Community and Junior ~ '\ 
Colleges, iashihgton, D.C.; Energy Besearch and 
Developme^T^ASMraistration, Washington, B.C. Div. oi 
Labor Belations. 
-■^^Ul ,76 

il National Technical Informtttiqn Service, Springfield, 
VirginaX^2^6.1 (MP $2r2Sr-J|e. M^OO) 



HC^2.06 Plus Postage* 
CoBinunity Collies; *Energy; *Energy Conservation; 
Enrollment Treno^; *Industr4.al Technology; *Junior 
Colleges; Hanpove\^l?eeds ; National Surveys; *School 
Industry SelationsKdj); State of the Art Beviens; 
♦Technical Education\Technical Odcupations 
♦Energy Technology 



IDENTIFIEHS 




ABSTBACT . ^ 

This study Was conducted to^.provide a basis for 
planning for needed energy- related occupational technology programs 
.in two-year educational institutions. A guest rqnnaire was sent to 
1,152 junior, community, and technical colleges\^n fall 1975; 774 
(67%) responded.- The survey identified 62 existing on^- and two-year 
energy-related prograips and 132 planned programsr\nd found that 
public institutions are ^gnificantly more involved^ in energ^y-related 
technology than ate Ririvate institutions. This docune^t reports og: 
(1) the number vOf existing- and pl^imad programs in peti^oleum 
technology,f coall- mining technology, huclear* energy tephh^logy, solar 
energj technolog;^, laser-optics technology^ geotheraal eiiergy 
techn61'cg[y , alternative energy sources., .Energy conservation, and 
electricalL-en^erg^y technology; (2) the number of ^such programs in 
various geogr aplix^cal arenas ;and at vayious^ kinds of institutions; (3)» 
the current ajad anticipated enxollments in such programs; (4) ^he ^ 
number of students irho have already graduated from such progranhs; (5) 
the degree and type cf coop€|i:^tion between the colleges and energy 
iniu^tries ; and (6) 'the degree of college interest in attejidlng a ^ 
wor-k'4^g' conference to. a^Qss^ccupational^^ji^ds in enepg^areas. A 
description of the r^earch methodology is include4<'«' are the 
survey instrument and"a list of "the iiistitutions;^^jing 'existing 
energy programs. (JDC) ^ 




\ 



Documents acquired by ERIC includT mdny informal unpubliihed materials n<^ available froxiQi other sources. ERIC makes eveoy 
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered^d this affect 



quality of the microfiche and hardcopy Reproductions ERIC makes mailable via the ERIC Document !^producti^3i._ 
^ J not responsible for the quality ot the original document. Reproductions supplied by EDRS ire ih^Wsttfiat cani 
ERJCjial. 



from 



ENERGY-kuV 
TECHNOLOC 
PROGRAMS 
IN COMMUN 
AND JUN!OR 
COLLEGES: 




An Analysis 
of Existing and 
Planned 
Programs 




U S OE^ARTMENTOF HEALTH, 
EDUCATION A WELFAKE 

National institute or 

EDUCATION i 

THIS DOCUMENT MAS BgEN REPRO. 
DUCED EXACTLY ASl?^CeweO FROM 
THE PE RSON OR ORtANiZATlON OR tOlN- 
ATlNG IT POINTS OF ViEvV OR OPlM»ONS 
STATED 00 NOT NECESSARltY REPRE* 
SENT QPFiCtAt NATIONAL iNSTiTuYE OF 
EDUCATION POSITION OR POt'CY 



K" ft- 



Oak Ridge Associated Universities is a private, nonprofit 
association of ,43 colleges and universities in the South. 
It cpnducts'programs of research, education^ informa-^ 
tion and human resource development for a variety pf 
government and private organizations. It is particMtarly 
noted for its role in training researchers in the u$e of 
radioisotopes, for its public education prograj;ns, fp'r its 
leading work in the development of radiopharmaceuti- 
cals and other nuclear medical techniques, for Us coop- 
erative programs and for its influence oo the develop- 
ment of science in the South. In 1976^0RAU will cele- 
brate its 30th anniversary as a pioneer aiT)ong^orporate 
university management groups in t&e United States. . ' 




The Manpower DeveJopment Division does research con- 
cerning human resource development and labor market 
analysis, emphasizing work-force projections, develop- 
ment arid utilization. Work-force^dynamics,>worker ad- 
justment, productivity ,'and job satisfaction are prime 
areas of study. The development and evaluation of 
alternative educational and training app,i;oach€s^re ^ 
major activities; ^ '/ 




OAK RIDGE ASSOCIATED UNIVERSITIES 
Manpower Development Division 
P.O.Box 117 

Oak Ridge, Tennessee 37830 



NOTICE 



/ 



This report was prepared as an account of work sponsored 
by the United States Government, Neither the United 
States nor the United States Energy Research and Deveiop- , 
ment Administration, nor any of their employ ees, nor aqy 
of their contractors, subcontractors, or the'ir emptqyeeSf I 
njaftes any warranty, express or implied, oraj^ume$ any 
legal liability or responsibility for the aocurocy,^ completJ' 
ness or usefulness of any information, ppparatus, product 
or process disclosed^ or represents thaVits use woutd'not 
infringe privately owned fights, ' 



> 



This report has been reproduced directly from the b^t 
available copy. ^ 



Available from the National Technical Informktipn Ser- 
vice; U.S. Department of Corrjmerce, Springfield, Vir- 
ginia 22161 * ^ 



Price: Paper Copy $4.00 " i 
Microfiche $2.25 (domestic) 
$3.75 (foreign) 



1* 




July 1976 



ENERGY'REIATID 
1ICHNOLOGY 
PROGRAMS 
IN COMMUNmr 
AND JUNIOR 
COLLEGES: 

An Ana^sis 
of Existing and 

Planned 
Programs 



BY JOHN R. DOGGETTE, Ed.D. 



ared for the Energy Research and Development Administration's 

Division of Labor Relations and 
the American Association of Community and junior Colleges 



OAK RIDGE ASSOCIATED UNIVERSITIES 

Manpower Development Division 
Oak Ridge, Tennessee 



\ 



Ackripwiedgments 

The author wishes to*express his appreciation to the many ^ 
college representatives who completed the survey instru- 
ment and were contacted by telephone. To Richard E. 
Wilson and Sandra L. Drake of the American Association 
of Community and Junior Colleges for their assistance and 
support he is also grateful. In addition, the author would 
like to *ank J. Faherty Casey and Ann G.*Montague of 
the Energy Research and Development Adnjin^tration^for 
their technical assistance and constructive criticism. Sin- 
cere appreciation is also extended to other Oak Ridge 
Associated Universities staff members: Larry Blair, Horace 
/Andrews, Beve Michaels, and Gary de Mik for their critical 
J evaluations^ and Ray Schultz for his editorial competence. 

^ Finally, the author is grateful to Carol^up^Thompson for 
her supportive typing -and to Sandra Westmoreland for her 
editorial assistance and conscientious typing. 



/ 



Foreword 



/ 



In September 1975 the U.S. Energy Research 
^chDev^lopmenrAd rnlmWatTop^ (JTUTA)^ 
American Associlfion^f-€onmuyiit)^d Junior 
Colleges (AACJC) began coopei^atTveTfToftrto deL^ 
termine the types of programs arid extent of inter- 
est in the energy-relateti fields. The cooperation 
was initiated becaqse AACJC represents some 9Qf) 
two-year colleges offering a yast number of pro- 
grams in emerging technical fields and ERDA is the 
federal agency with the pnmar/ energy mission. 

To assess the interest in^erging energy fields, 
a joint survey was mailed toafl AACJC-memberand 
most nonmember two-year colleges. A commitment 



_was also m ade to spon sor a series of w orkshops for 
tfie excFTange of ideas between colleges, industries,* 
and state and federal agencies and for the develop- 
ment of energy-related curriculum guidelines. This 

^ type of^ooperation among the colleges, AACJC, 
and ERDA wifl^sure that the training in energy 
fields will meet both local and national needs. 

The American Association of Community and 
J unior Colleges appreciates both the opportunity 
to work vdith^ERDA in this vital area of technology 
and the assistance of the many colleges that pro* 
vided information on their programs. 



Edmund J. Gleazer, Jr. 
President, AACJC 
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CHAPTER 1 
Highlights 



This statc-o/-the-art study of existmg and planned 
energy-related occupational technology programs within 
juhior, community, and technical colleges^ was conducted 
for. the Energy Research and Development Administration 
(ERDA) and the American Association of Community and 

^ Junior Colleges ( AACJC). The 1 ,1 52 institutions surveyed, 
which composed two mailing lists— one of AACJC members 
and one of nonmembers-supplied^by AACJC, included 
nearly all two-year institutions but not all four-year colleges 
and universities offering associate degreas. The cover letter 
accompanying and explaining the survey was sent on AAGJC 
stationery and signed by the Vice^-President for Programs. 
(See Appendix A for survey materials.) The survey dac^ was 
collected from October 1975 through January 1976. , 

• Seven hun^d seventy-four (67 percent) institutions 
rli^riOfid. 6T2 AACJC members and 162 honmembers. It 
wasipund that public institutions, both j^ACJC members 

r^^amfnonmembers, were significantly mtire involved in energy - 
related technologies than were prifvate institutions. 

The three objectives of the survey research design and 
the highlights of the results follow: 

Objective 1 : 

To estirpate both the number of energy technical pro- 
grams that colleges presently have and the number they 
are planning. "* . _ , 



iThroughout this report, the term college will mean a two year 
education institution unless specifically indicated otherwise. 



Results: 

• Sixty -two existing .energy technology programs 
were identified in 6 energy areas. (See Table 1.1 .) 

« • One hundred thirty-two energy programs in various 
planning stages were reported in 8 energy areas. 

• To obtain the pfobable number of ^imitted Pro* 
grams in the 378 nonrespohding colleges, a sampte follow- 
up survey of 44 colleges (12 percent) resulted ^ an estimate 
of 14 additional existing and 26 additional plannec( programs. 

Petroleum Technology ( 

• Petroleum technology programs have expanded 
rapidly in the last five years. The most recent programs, 
both existing and planned, tend to emphasize extraction 
methods more than refinery technology. 

• Twelve colleges reported 13 existing petroleum . 
technology programs. The Fall 197i5 enrollment w<is37l 
students; with 126 graduates feport^d for calendar year 
1975 and 143 projected for 19^76. 

• Nine additional colleges reporWT?rbi|:pTanning 
n petroleum technology ^programs.. 

CoahMining Technology 

• Most coal-mining technology programs have been 
established within ttic.Iast five years. Upgradir>gancl certifi- 
cation for employed miners are frequently tlie most impor- 
tant college of fcr'in^. 

— . Seventeen colleges listed 24 easting prograrhs. ~ 
Estimated enrollment was 2,878, with 153 graduates 
reported in 1975 and 343 projected for 1976. 

• Twelve new colleges reported 12 planned programs. 



• Six different technfcal degree tracks, besides u 
grading activities, wert identified in colleges offering coa! 
mining progranjs. 

Nuclear Energy Technology 

• Eighteen'colleges reported 19 nuclear energy tech- 
nology prQgrams. Sixteen or the programs were estaolished 
iQ last five years. 

• Estimated enrollment was 542, with 83 graduates 
reported in 1975 and 21 0 projected for 1976. 

S Thirteen of the colleges with existing programs 
were located both east of the Mississippi and near n uclear 
power plants. 

• Seventeen new collcgcb reported 19 planned prO' 
grams. The primary reason for most colleges planni.ng pro- 
grams was the pending construction of nuclear power 
plants in their regions. 

Solar Energy Technology • 

• Only 1 existing program in 5olar energy tech- 
nology was identified. 

• Thirty programs were reported to be m various 
stages of planning. Approximately 1 50 heating and aiF- 
cowirlioning programs exist that coyld offer course se-* 

ences tcTtrTtroduce solar Instalfation and maintenance, 

• I he rjumber of planned solar energy prograrns 
would produce graduates far exceeding short-term tech- 
nician needs. 

Laser-Optics Technology 

• Uaser-optics technology was included in the classi- 
fication scheme octause of the expanding research in laser 
fusion. ^ 

• Four colleges reported programs, with a combined 
enrollment of 214. For 1975, 26 graduates were reported 
and 59 were projectedPf^r 1976. 

• Eight laser-gptics programs* were reported to be in 
planning at 8 colleges. 

Gcothermal Energy Technology 

• No existing geothermal energy technologv |5fo-' 
grams we^re identified. \ * ' . 

• Six programs were reported as being pliinned at 6 
colleges tnuhf wesiern United States. 

y Energy Technology 7 

• NoWergy technology programs were reported 
ijnder this title, however, a variety of programs emphasii:ing 
akernative eneVgy sources were reported as being planned at 
]6\institutions. y - 

Energy Conservation Technology 

• One encfgv conservation prqgram with an enroll 
me.nt of 92 was identified. 

• , Thirteen cplleges^ reported to be planning energy 
conservation programs. ' 




Objective 2: 

^ ' To estimate the degree and type of copperatron be-^ 
tw^en the colleges and energy Industr/es, including the 
major ERDA contractors, » 

Results: . ^ . 

• Eight of 12 colleges (67 percent) with existing ^ 
programs in petroleum technology have petroleumxom- 
panics actively involved in their programs. 

• Fifteen yf 1 7 colleges (88 percent) with existing 

• coal-mining programs reported a close working relationship 
with coal comjMnies. ^ 

• Fourteen of 1 8 colleges (78 percent) with existing 
nuclear tecnnology programs reported as having sorn^eg- 
ment ofjme nuclear industry. involved in their respective 
training prdg^ms. Four colleges reportea suppdrt from 
ERDA contractoi^ \ 

• The areas where^lieges indicateijd the greatest 

support from energy industries w ere- ( l)jn theij>^s|ipp^Y4qg 

industrial staff to aid both in cu rrrcuTum^plann ing a nd, 
later, in^nstruction and (2) in their providing industrial 
facilities and equipment. ' 

Objective 3: " ^ ' 

7b quantify the degree of college interest In attending 
a working conference to assess occupational needs in energy 
areas and initiate planning of needed programs. 

Results: 

• Five hundred eleven responding colleges (66 
percent) reported an interest in energy- related 
technologies and in a conference. Four hundred 
ninety-one of the 511 colleges wei^e public institutions. 

Conclusions: 

• AACJC-member^and'nonmember colleges are both 
involved in and desire assistance in (1 ) identifying energy- 
related technology occupational ne^ds and (2) establishing 
ed&cational programs to fill these nee^ds. 

• Cooperation in planning ts needed between col- 
leges, private industry, and state and fejieral agencies before 
colleges establish programs in the emerging energy tech- 
m^logles: laser-optics, solar, geothermal, energy* conserva- 
tion, and general energy. This is critical, because as maiiy as 
75 programs Were identified as being planned. - 

• The two-year college system is rapidly^expanding 
Its training offerings in all three major eneVgy technology 
areas, petroleum, coal- mining, and nuclear. The system has 
the cipacrty to farther increase its tota l output . ofsriUluatri' 
in any area if the nped is 
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CHAPTER II 
Research Design 
and 

IVIethodology 



WfcAinjivcrsc for the survey was comprised of two 
AACJC miuirng lists, the member list contained 891 institu- 
tions, and tnfenonmember list had ^33 institutions. Prior to 
mailing the surVcy questionnaire tn October 1 975, time did 
not permit the r^arch ^staff to PuH. potential duplicates, 
religious schools, oK^pecialized occupational institutions. 

- From the first nr^ling, 716»responses were received 
from 560 AACJC -memoer ajid 156 nonmember schools. , 
(See Table 1 1.1 .) Two fpm^-ups were conducted, an oonis 
sion study of 44 nonrespon^nts and a separate analysis of ^ 
28 institution^^ for which othec publications or the college 
location indicated a high prot^alsHlity of energy programs. 
The two follow-ups resulted in Skadditional responses. The 
52 member and 6 nonmember responses gave a total of 61 2 
member and 162 nonmember responses, making a grand 
total of 774 college responses. 

A detailed e)tai:iiination of the origTbal two mailing lists 
corpparing them to the 71 6»initt?l respo>«es disclosed 72 
duplicates: 30 frpm members and 42 froirSnonmembers.^ 
Subtracting the duplicates from the originamsts left 1,1 52 
.colleges. 861 mehii^Brsahd 291. njopmembers\Duplication 
:w as oau s od s e¥ eratfa^r s . ' r ni i < K a wn ala > ma ny AACJC- 
I branchx 



a member colleges had branch.carnpuscs on the nonmember 
Liist. No attempt was^ made to remove responses from either 
the main campus or the branch campus unless an energy 
program was identified more than once. 

Generally, private colleges— both secular and religious- 
were uninterested in energy curricula, as was indicated tjoth 
by the low response rate and by'tKc responses' content: Of 
the 186 private colleges mailed survey questionnaires, only 
75 (40 percent) responded, and only 16 (24 percent) were 



* classified aiinterested In energy education. Of the 1 1 1 (60 
percent), nonresptfnding private colleges, 43 were AACJC 
members and 68 were nonmembers, respectively ^►omposing 
or>lv 5 percent of the AACJC mtmber mailing fist and 23 
percent of the nonmember mailing list. , ^ * 

The original responses identffied existing programs in . 
38 AACJ.C-member and 16 nonmember institutrorisand 
progranris \X\ various stag^ of planning jn 99 AACJC- 
member and 19 nonmember^inUitutions: (Se'e Table 11.2.) 
A college having programs in more than one energy area 

• w^s counted onJy once wh^n jdetermirung the number. of 
.colleges, with energy programs. A college having existtng 
programs in more than one en*ergy -rdated area was counted 
in each of those areas. Also, when a college.hacr both an 
existing program and'a planned program, each program was 
counted in its respective category. ^ * ^ 

The,follow-up'o{ the 28 colleges tKat were likply to ^ 
have energy programs identified ^18 prograrrls. 7 existing 
^onc&and l l-^jjanned ones. (See^Tabk 11.2.) 

The colleges selected fof follow-up didj in fact, have a 
larger percentage of programs than the colleges in th ^orig- 
inal response. Of the original response group, 7 percent of 
the AACJC-member institutions had Existing energy pro- 
grams and 18 percent were planning energy programs. In ^ 
the foltow-up ^'ryey,.25 percent of the Colleges had cxistiog ' 
programs and 39 percent reported planried programs. ^. ' 

. Datai^Omiss}^»^ndJBias,.__!L___^ 

Afollow-up survey of nonres'ponclJng colleges was cori- 
du^t^ to determine the number of omTtt^denergy pso- 
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SURVE 



TABLE-U^I 

IVERSE AND RESPONSES 



Category 



^ Colleges 

Mailed 
Questionnaire 



golleges 
Responding 

Number ' Percent 



AACJC-MEMBER MAILING LIST 

First Request ^ 861* 560 65 

Private secular and - , 

religious colleges • ^ 38 

Public colleges ^ ' 522 

Follow-up of Nonrespondmg 
^^olleges ^ . ^ 

Colteges selected as likely to ^ ; 

have energy-related programs ' 28,- * 28 " 

Sample of colleges: * . ^ ^ 

data omission 34 24 

Total • 861 , . 612 

AACJC-NONMEMBER MAILING LIST 

First Request 291^ 156 

Private secular and 

religious colleges ^ 37 ^ 

Public colleges 1]9 

Follow-up of Nonresponding 
Colleges 

Sample of colleges: 

data omission 10 6 * 

>^Total • 291 162 56 

GRAND TOTAL 1,152 774 67 



71 



54 



Colleges Not 
Re spor^ding 

Number Percent 



301 

43 
258 



249 

135^ 

68 
67 



4 

129 
378 



35 



29 



46 



44 
33 



♦Of the 891 AACjC-mkmbcr colleges on the mailin^ist sent the questionnaire, 30 proved to be duplicates, leaving 861. 
♦Of the 333 AACjC-nonmember colleges-on the mailing hst sent the questionnaire,*^ proved tO be duphcates, leaving 29K 



grams and to establish an estimate of bias in the survey 
results. Forty-four institutions were selected from a strati- 
fied sample of colleges that did not respond to the initial 
hiaiJing. The omission sample was weighted according to 
the fiumber of Institutions existing in particular regions oT » 
the cQuntry Also, because AACJC-member colleges were d& 
tnoreltk^ly to*have enei-gy-related programs than non- 
members were, the sample was composed of 14 AACJC- ' 
members and 1 0 nonmembers. Twenty-four responses 
were received from member institutions and 6 from non- 
members. The returned responses represent a 9 percent 
sample of the 273 nonrespondent member schools and a 
4 percent sample of the 135 nonrespondent nonmembers.^ 
Of the 24 AACJC-member colleges that responcJed, ^ 
the percentage having existing and planned programs in 
the omission survey was smaller than that df the AACJC . 
members responding to the original request: 4 percent* ^ 
versus 7 percent existing programs and 8 percent versus f 
18 percent planned programs. The 6 nonmember f;esponses 
identified 1 additional planned program. \ 



To estimate the number of e^^istmg and planned pro- , 
grams omitted among the AACJC-member nonrespondents 
and AACJC-nonmember public college nonrespondents, 
the percentages obtained from the meijriber omission sampl^ 
follow-up were^used. The 4 percent raft^^ existi ng PtS ^*^ 
grams and 8 percent rate for plannedyjrograrrT^^s a"pplied 
to the 249 nonresponding AACJC-member institutions/ 
Thus, from the results, it is estimated that 1 0 institutions 
having existing programs and 20 having planned programs 
were omitted. 

Because of the similarity of the response^' of pi^blic 
AACJC-nonmember colleges to that^of colleges on the 
AApH3-member list, the percentages obtained fromthe 
omission sample of member colleges were applied to the 61 
nonrespondent public nonmember colleges. The estimated 
omission Is 3 e;^isting programs and 5 planned programs. 
With only 1 energy program identified in private nonmember 
colleges, it was difficult to estimate private nonmember pro- 
gram omissions. Because of the low number of energy pro- 
grams- identified in the original resporTses of private colleges. 
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It IS estimated that 1 existing and 1 planned energy program 
were omttted. The grand total of estimated omitted pro- 
grams ts 14 existing energy programs and 26 planned energy 
programs. 

The omission sarpple analyst#^der]tified fewer energy 
programs per college than were determined from the original 
sample. Therefore, because the omission sample percentage 
was used to estimate the number of programs for nonre- 
spondents, it is most likely that the estimated number is 
a minimum. 

' \, 

Interest in Energy Occypational Programs and 
Energy Conference 

It was assumed that a college was interested in energy 
occupational programs if it met one of three criteria. (^).^_ 
It had an existing energy program, (2) it was planning ari 
energy program, or (3) it was interested in attending the 
proposed energy conference to dbscjjssxnergy occupatiorral 



needs. All but two colleges having or planning energy pro- 
-ams also indicated an interest in attending a conference. 

^About two thirds of the responding colleges were 
interested irran energy^onfcrence. (Se^ Table 11.3.) Public 
institutions, both men^bcr and nonmember, supported the 
conference approach by 72 percent. Private institutions, 
as indicated earlier, had much less interest in energy occu- 
pations, and only 25 percent desired to attend. 

Many colleges th>ougl[i their comments and letters 
accompanying their responses, expressed interest in energy 
occupations, although this-iflterest was not easily quanti- 
fied. Several of the colleges with existing energy programs 
were willing to host a conference. Also, mahy colleges with 
nofrdegree energy sequences and other alternative approaches 
to instructroo^hich did not meet the survey request re- 
quirements, explained their program philosophies. 
\ Institutions overwhelmingly favored the two- or threc^ 
4ay regional conference format described in the cover letter. 
"Of the 530^colleges responding to the question, 472 (^9 



TABLE 11.2 

ENERGY RELATED TECHNOLOGIES: 
IDENTIFIED AND ESTIMATED NUMBER OF 
EXISTING AND PLANNED PROGRAMS BY CATEGORY OF COLLEGE 

^ Number of Energy- Related 
Technology Programs 



Category 



Number of 
Colleges 



Existing 



Planned 



Number Percent 



Number Percent 



RESPONDING COLLEGES 

AACJC Members 

First request ^ 

, FollowHjp of nonresponding 
K colleges likely to have 
j^nergy programs 

K)llow:up of^sample colleges: 
data omission and bias * 

AACJC Nonmembers ' , 



560 

«^ 28 

^24 



38 



25 
4 



99 
2 



18* 

39^ 
8' 



First request 


156 , 


16 


10 


19 


1^ 


' Follow-up of sample of collegesj 
data omission and bias «.a 


6 


0 


0 


1 


17 


Total Responding Colleges \ 


774 


62. 


8 


" 132 


17 


' NONRESPONDING COLLEGES* 












AACJC Members 


249 


10^ 


4. 


20 


8 


AACJC Nonmembers 


120 


4 


3 


6 


5 t 


Private ' ♦ 
Public 1 


" 68 

h 


1 

3 


-^1 
4 


5 


i 

8 


Total Nonresponding Colleges 

* GRAND TOTAL OF RESPONDING AND 
NONRESPONDING COLLEGES 


,378 ' 
1,152^ 


14 
76 


4 

7 


26 

* 

158 


» 

14 ^ 














'^or nonresponding collcgcj, the numbers in the program columns arc cstirtiatcs bascrf on tl\c follow-U|)^ sample. 
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percent) approved. (See Table 11.3.) And of the 4% public 
colleges responding to the question, 451 (91 percent) 
approved. 



Inclusion and Classification of Programs 

The research design called for the inclusion and classi;_^ 
fication of energy-related training programs in the major 
energy technologies.-Programs were classified by energy 
rf'title: oil and ga^, coal, nuclear, solar, geothermal, general 
energy, and energy conservation. ^aser optics was included 
separately because of expanding eneTgy applications of 
lasers. Two large training areas scheduled to be emphasized- 
electrical power distribution and heating and air condi- 
tioning-were not listed frequently enough by respondents 
to provide information for analysis. 

Colleges with energy programs were classified as to (1) 
energy area, (2) whether the programs were existing or 
planged, and (3) geographical area. The survey instrument 
requested that the* respondent list by title all energy-related 
/ degree and* certificate programs, mcluding engineering tech- 
nology programs with energy options. No definitions of 
energy programs were available to serve as parameters. The 
program tme was the primary criterion for inclusion, the 
occupatrbps Jn which graduates were place,cH)eing only a 
secondary concern. - 

The few existing supply, utilization, and demand studies 
that have focused on technicians and paraprofessionals in 
energy areas were difficult to interrelate to the research i 
design. Common operational definitions and perceptions of* 
technical manpower, especiallv those provided bv two-vear 
colleges, are lacking 

The most recent study by the Bureau of Laboi^S^atis- 
^ tics, on Techntaan Manpower I966-I980, was> on tech- 
Otcian positions as of 1965. At that tiQiej^only 1 0 percent o^ 
the new entrants had received collegeW*t©<^echnician 
training. The National Center for EducationalMSti^ tics' 
report on associate degrees by categories has a two- to three- 
year time lapse between data collection and publicatioQ.^fvpr 



1970-1971, the only energy category included was nuclear; 
technology.! ^ 

Econometric projections on the demand for manpower 
in coal mining for both the nation and the individual states 
have been completed at several al tentative levels of demand 
forj:oal.2 

Project Independence-Nuclear Segment projected 
demand for nuclear technicians. Although no national sur- 
vey has been made, two regional analyses of supply and 
demand for nuclear technicians recentV^ave been 
^mpleted.4 

The classification system developed for this si 
requiredjejephonrcatrs for additional clarification on thl^ 
contenTOf piugrtwiiii^ted. Many reported programs were 
eliminated as not beingappTD^iU^ie^hile it was recognized 
that persons trained in many technotegy-piograms not in- 
cluded have skills appropriate for energy occupatKms, it was 
not possible to include such 41Eq^i: ^s within the dimens 
of the research design. (Appendix B^ntains a li? 
gram titfes submitted by colleges but nbt included in the 
survey.) ' • 

\f^o assessment Wai made of energy credit c^c^s or 
community programs tha^did not lead to a certPfrcSftc or a 
degree. Programs less than six months in length were ex- 
cluded except irctwo cases where the colleges were expand- 
ing into degree programs. 




iNational.Ccntcr foKEducalional Statistics, >4ssoc/ofe t>egreesand - 
Other Formal A warayBelow the Baccalaureate, 1 970-^7 f _ ^ 
' (Vyashington, D.C.. U.SSpovcrnmcnl Printing Office, 1973). 

2jacob\J. Kaufman, The Oerfiand for and Supply of Manpower in 
the Bituminous Coal Industry for the Vears 1985 and 2000 
(University Park, Pa.: Institute for Research on Human Resources, 
Pennsylvania Stale University, 1973). 

^Federal Energy AidmirwsUkUon, pppject Independence Task Force 
Reports Nuclear Segment, Projected Manpower Requirements 
(Washington, D.C.. U.S. Governmlni Printing Office, 1974). 

"♦taq^y Blur, An Analysts of NJtlear- Related Technicibn Manpower 
in Weiit^ States, a report prepared by Oak Ridge Associated Uni- 
versities (W*sii»ngton, D.C.: Energy Research artd -Development 
Administration,-!^). 



TABLE 11.3 

COLLEGE- INTEREST IN AN ENERGY CONFERENCE AND 
ACCEPTABILITY OF CONFERENCE FORMAT 



Energy Program Interest 



Co(>fercnce Format Acceptable 





Yes 


Percent 


No 


Percent 


Yes 


Per£ent 


No 


Percent 


Public institutions 


491 


72 


190 




451 


91 


45 


9 • 


Private institutions 


20 


25 


60 


75 • 


21 


62 


13 


38 


TOTAL 


511 


67 


250 


33 


472 


89 


58 


11 


4 




15 
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Jwo-year educational mstitutkms have been made^ 
acutely responsive to the energy crisi^NHigher fuel costs are 
faxing operating budgets during a time when educational 
funds" arc scarce. Many studertts and comrrhjnity groups ar^ 
requesting courses opener |y-refe^d technpldgv. AcadernKf 
research is conccntr^tingTtm^Qor^ effi^^ i/scand 
on implementation of cncrgvraTterw^^s. And manMol- 
^ leges are planning programs to educatej^ersonsfgr tne.ne\^ 
energy-related occupations. J^I^-r^ — ^ ^ \ 
This studywa^jconduCtea to proyide a basis for plan 
ning fpn^fieet/i^^technical energy occupations at two-year 
^ -educational institutions. The survey, cosp6(isorcd by the 
\^^^American Awociation of Community and Jiiqiof Colleges 
and the Ener^ Research and Development Administration, 
was mailed to 1 ,152 AACJC-member and nonmember iSvo- ^ 
year Institutions in the United Sutes. <^ 

The analysis presc<its the results of the 774 institutions' 
responses. It reports the einergy programs, present enroll- 
nt, graduates, and geogophical location of existing pro- 
ms. The planned programsN^e categorized by energy 
arc^>^ographical location, and s^agc of planning. . 
ThHjjrvcy identified 62 cxistW one- and two-year ~- 

cnVgy-rclattd techndiqgy programs aqd 13 2 planned pr o- 

granH. (See Ublc IJI.l/Kive of the 8 g^graphical areas 
used u^classificabqn in th^l^^tudy had ex^ing programs, 
a^id alt 8S;egiops cacff^d at least 6 planncd^rograms. The 
\ largest nurrH^r of existinfesorograms in an energy area was 
the 24 rcportb<^ coal-mining^hnolo^'^rograms, and 30 



Geographical Classification of the Colleges 

Colleges with energy programs were divided into ciglit 
regions plus Alaska and Hawaii "gerrymandered" to include 
states with similar energy sources. 



^ colleges listed planned prol^ramvirHolar^aergy technology. 



New England: MainerVefmont7New Hampshire, Mas- 
^_5achusctts, Rhode Island, and Connecticut. 

East: New York*, New Jersey^ Pennsylvania, Delaware, 
M^lapd, West Virginia, and Washington, D.C. 

South: Virginia, North Carolina, South Carolina, Ken- 
tucky, Tennessee, Georgia, Florida, Alabama, Mississippi, 
\ and Louisiana. 

\ Midwest: Ohio, Indiana, Illinois, Michigan, and Wis- 
obnsin. -\ * 

Centrafi Art^ansas, Missouri, Iowa, Kansas, and Nebraska. 
North Central: Minnesota, North Dakou, South Dakou^- 
Wyoming, Montana, and Idaho. 

5owf/7we)/; Oklahoma, Texas, New Mexico, Arizona, 

Utah, and Colorado. 

lVe5r.\Washington, Oregon, California, and Nevada. 

. . 

^troleum Terminology 

~ >etrolcum (oV a1td gas) technology programs in colleges 
have grown rapidly during the last five years. The Arab oil ^ 
embargo 6timulatca compatii^e^ to re-examine known low- 
producing petroleu^n locationi^^o lease more offshore siie, 
and to make major Affgrts to ex^act oil from shale, coal, 
and tar sands. All th^c activities has^e^stimulatcd the develop 



TABLE IH.1 

ENERGY-RELATED TECHNOLOCJIES: 
NUMBER OF COLLEGES WITH EXISTING AND PLANNED PROGRAMS 
JN EACH.OF EIGHT CATEGORIES 



Colleges with 
Existing Programs 



' Colleges with 
Planned Programs 



Energy-Related Technologies 


College^ 


Programs 


Colleges 


Programs 


Petroleum (oil and gas) 


12 


— y 

13 


11 


13 * 


Coal mining 


17 


24 


20 


. 25 


Nuclear energy 


. 18 


19 


17 ■ 




Solar energy 


1 


1 


30 / 


301 ^ 


Laser-opUcs 


4 


4 


8 


8 


Geothermal energy 




* * 


6 


6 


Energy ^/ 






16 


18 


Energy conseryition 


1 


1 


^\ 13 


13 


/total 


53 


i 

62 


. 121 


132* 



*Thc 132 total planned programs includes collegci with exisimg programs that arc expanding offerings 
in the same field and new colleges planning first-time progfams. In later sections on individual energy 
areas, it is possible only to analyze new planned (Programs. Therefore, the number of pjanned programs 
may vary in the indivtdu«^l petroleum, coal mining, and, nuclear tables from that s^own here. 



TABL^ III.2 

PETROLEUM TECHNOLOGY: COLLEGES AND 
THEIR EXISTING PROGRAMS, ENROLLMENT, AND GRADUATES 



Regions Colleges Progpms " Enrollment 



1975 
Graduates 



Projected 
1976 Graduates 



East 

South 

Midwest 

North Central 

Southwest 

West ^ 

Alaska 

TOTAL 



1 


1* 


26 


13 


n.a. 


1 

4 


1 

5t, 


56 
151 


3 ' 
94 


5 

120 


1 


] 


36 


5 


10 


3 


3 




11 


"6 


1. 


1 


. n.a. 


n.a. 


i>.a. 


1 


1 

^ 13 


21 




• > 2 


12 


375 


. 126 


^ ' 143 



■I > I — 

♦This is a six-month program. 

^his includes one four-month program. 
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ment of college programs and provide potential technician 
. employment opportunities. ^, 

The survey indicated that 1 2 colleges had a combined 
total of 1 3 existing petroleum technology prqgrams. (See 
Table ill.2.) |^Jine of ihe programs offered an associate 
degree in petroleum tecRnology or equivalent. Most focused 
on training technicians to aid geologists and engineers in 
both oil ahd gas extriaction and petroleum refining. The 4 
remaining programs - 1 offering an associate degree, 1 



awarding a certificate, ahd 2 shorter programs all empha 
sized petroleum extraction. . ' 

Of the } 3 program^, 8 were established jo the last t'wg 
years, 6 of which began in 1973. Thre{l^rograms were 
started in 1^68-1969, and 2 were begun in 1964-1965.^ 



1 Of the 9 colleges listfcd Irj Barron's Guide to the Ty^o-Year Colleges 
as having petroleum technology programs,5 colleges responding to 
the survey did not indicate tht\ had sucH> program. 
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Geographically^ the Midwest has the most existing and 
planned programs, th^ largest enrollment, a^d th^ most 
^aduales, ( 

In the survey, enrollment reported in petroleum tech- 
nology during 1 975 was 375. One hundred twepty -six stu- 
dents were graduated in 1 975v and 1 43 students were pro- 
jected to be graduated in 197$. Having by far the largest 
prdgr^m, Illinois Eastern Community Colleges will graduate 
Over 70 persons in both 1975 and 1976j Because 8 of the 
other proghms have only recently enrolled their first 
xiasses, the number of graduates should increase signifi- 
cantly In 1977. ' \ 

'Nine colleges are planning a combined total of 1 1 
petroleum technology programs: 1 is in thfe formal planning 
stage, 4 are in the preliminary planning stage, and 6 are in 
the informal planning stage. (See Table 1 1 1.1) 

One college with a four-month program in oil-well 
servicing is planning a two-year petroleum technology pro- 
gram. Five of the planned programs-one an oil shale ^ 
program-emphasize extraction of oil and gas. To imple- 
ment the prograrVis planned in sevc-al colleges, petroleum 
exploration efforts-including offshore drilling-must be 
increased in the college's geographic region. The tentative 
dates repprted for beginning some of the new, programs are - 
1976 for one program, 1977/or'two programs, 1978 for 
;wo programs, and 1979 for 6ne program. 

Colleges with petroleum t6^:hnology programs ter^d to 
work either closely with petroleXim extraction and refinery 
industries or not <jt air Of the 1 2\colleges with programs, 
industry is strong|V involved in 8. tSee Table 1 1 1.4.) The 
oil industry supports the programs W these colleges by 
making available/facilities for 6 colleges (50 percent), in- ^ 
structional staff/for 6 colleges (50 perbent), curriculuni 
planning experyse foi* 7 colleges (58 percent), and equip- 
ment for 5 colfeges (42 percent). Of the 9 colleges planning 
new programs, only two report industrial involvement. The 



smallness of this number could partial ly be because 6 of th e 
programs are still in an informal plannmg-stage. 

It was impossible from the survey to determine how 
many of the existing programs were traimn g personi for 
Industries within the collegers loe^HifSaTnd how many for 
a larger region. ^ 

Coal-Mining Technology 

By far the greatest demand for energy-related techni- 
cians is in coal mining. This is because the U.S. coal industry 
intends to mina more than 1.1 billion tons of coal by the 
year 1985. One projection published in December 1974 is 
that 125,000 new employees will be needed to man the 270 
mines now to be built, each of which will be producing 2 
million tons of coal a year.i 

Another projection, stated in May 1975 by a represent- 
ative of Corjsolidated Coal Company, is that coal-mining 
' companies must hire an additional 1 52,000 employees be- 
^ tween 1-976 and 1 985, the majority of whom will be inex- 
perienced in coal mining.2 

Experts discussing manpower needs for the coal mines 
have emphasized that not only will many new persons be ^ 
needed but also they will need to be well trained. Because 
additional pretrainiwg and early'upgrading have proved both 
to increase productivity and to augment mine safety, com- 
panies are no longer satisfied with the practice of indoc- 
trinating new employees for fewer than 40 hours before 
they go underground. 

Jn illustrating this point, one survey respondent ex- 

9 

1). Wes Blakely/'Thc**Manpower Scene. Tramlng'and Development,' 
Co<fi Mining and Processing (December 1974), p. 52. 
2Roger M. Hayncs, **Mannmg of Coal Mines," a speech deliveiied at 
the 1975 Coal Convention of th? American Mining Congress, Pitts- 
- burgh,Pa.,May 4-7, 1975. j 



TABL€ 1(1.3 



PETROLEUM TECHNOLOGY: 
NEW COLLEGES PLANNING PROGRAMS ^ 
AND STAGES OF PLANNING 









* Program Planning Stage 




Regions 


New Colleges 


Informal* 


Preliminary^ 


Formal'^ 


* - 

New Englamd 


1 




• 

1 




East 


1 


2 






South 


1 




1 


Midwest 


^ 2 




2 ■ ; 




Central 


« 

1 


' T 






Southwest 


2 ^ 


1 


1 




West * 


1 


" 1 






^^TAL 


9 


6 


4 ' 


1 



*lVi-hous« planning ahd discussion are taking place. 
^TProgram planning is being conducted with Intention of submitting the program to the sf^te board 



fpr appro\^al. 

^Program hasi)ecn |«bmitted to state^Jjoard and is awaiting approval. 



Mr 
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plained that a coa)-mining company with more than 2,000 
aMli<;?tions for underground miner positions, offered to 
hire all persops who successfully completed the college 
coal-mining program. The college and the coal company 
created a successful cooperative program, alternating school 
and work. 

Without exception, coal-mining technology programs 
in two-year colleges fit the definirion of community pro\ 
grams. The colleges work closely with the regional coal 
companies to develop programs needed by the local min6fe 
or related industry. And because of this close cooperation 
In tailoring the programs to the needs of local mines and 
industry, it was difficult for the survey staff to categorize 
the coal-mining technology programs. 

In all, 1 7 colleges with a combined total of 24 existing 



programs in coal-mining were identified. All but 3 programs 
were reported to' have been established within the last five 
years. (See Table III.5.) 

Of these 17 colleges, 5 are in the East, 5 are in the Mid- 
west, and 4 are in the South. The two states having the 
greatest number of these colleges are West Virginia (5 col-* 
leges) and Illinois (3 colleges). 

It was frequently difficult for the survey research staff 
and the college to determine whether or not a program led 
to a certificate or an associate degree. Many of the short 
courses and electrician and supervision certification prepa- 
ration courses are or can eventually be placed in the degree 
track. Colleges generally were unsure about how many of 
the employed miners taking courses were seeking degrees. 
The survey identified 2,878 persons enrolled, 153 graduated 
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TABLE 111,4 



PETROLEUM TECHNOLOGY: 
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH 
EXISTING AND PLANNED PROGRAMS 



12 Colleges with 
Existing Programs 



9 Colleges with 
Planned Programs 



Industrial Involvement 


Number 


Percent 


* Number 


Percent 


Industry Involved 




67 


2 


^ 22 - 


Use of industrial facilities 




50 


2 


22 


Use of industrial equipn^rill 


5 


42 


2 


22 


'Use of industrial staff 
fdr-instruction 


6 




2 


22 


Use of industrial staff 
for curriculum planning 


7 


58 


2 


22 


* 

Use of industry to train 
college instructors. 


1 


» 

8 


1 


11 


Use of college to train 
industry employees 


3 


25 






Industry N6t Involved 


4 


33* 


7 


' . 78 



4' 



TABLE III.5 

. COAL-MINING TECHNOLOGY: 
COLLEGES AND THEIR EXISTING PROGRAMS, 
ENROLLMENT, AND GRADUATES 



Regions 


Colleges ' 


Programs 


Enroifment 


1975 
Graduates ^ j 


Projected . 
1976 Graduates 


East 


5 ' 


♦7 


466* * 


12 


74* . 


South . 


4 /' 




453 , 


25 


88 


Midwest 


5 


\ 5 


685 


89 


143 


North Central 


2 


3 


60 


25 


28 


Southwest 


1 


3 ■ 


■ 1,214 


2 


10 


TOTAL 


17 


^4,, 


2,878 


153 


343 * . 



*This figure is an estimate. 
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in 1975, and 343 who wer^ projected to graduate in 1976. 

Of the 1 7 colleger with prj>^ams, 8 arj expanding their 
offerings. Twelve additionajx^lleges are planning programs: 
6 in the discussion staR^<2 in the preliminary stage, and 4 
in the formal stag5u-(^e Table 1 11.6.) 

^ ^ TABLE m.6 

^ coal-mining technology: ' 

Jew colleges planning programs 
(stages of planning 



Regions 


New Colleges 


Program Planning Stage 


mf&cwol Preliminary Formal 


East 


3 


- 2 


South 


2 


1 ^ " 


Midwest 


3 


3 - ^^^^ 


North Central 


2 


1 - 1 


Southwest 


2 


1 - 1 


TOTAL 


12' 


6 2 4 



The start-up t^me for coal-mmmg technology programs 
seems to be considerably shorter than that for other energy- 
related technology programs, seven of the offerings are 
planned to begm in 1 976 and two are slated for 1 977. 

In analyzing the West Virginia public and private col- 
lege programs training coal miners, Duane A. Letcher, of 
the Mimng Extension Service of West Virginia University, 
classified the instructional activities>into three categories:^ 

- Training: Activities to improve the employee's present 
perfornrance. 

Education: Activities to improve the overall compe- 
tence of the employee beyond the job now held. 

Development: Activities to prepare the employee to 
adjust to the organization as it changes. 



1 Duane A. Letcher, IdentlUqation and Structural A nalysis of In- 
struct tonai Programs for the Underground Coaf Miner in Wist 
Virginia, july 1975. 



While most of the degree programs identified are "edu- 
cation" and "development" activities using Letcher S classi- 
fication system, colleges are also providing extensive "train- 
ing" activities for underground miners. 

Each coal company is required to submit a training 
plan to the district office of thfe U.S. Miniog Enforcement 
and Safety Administration (MESA) for approval. The com- 
munity colleges are frequently included as part of the 
method for meeting the training objectives. Eatperienced 
miners with appropriate underground time can seek certiTi- 
cation as electricians or become supervisors if they have 
. completed training and can pass the required certification 
tests. Community colleges provide training for both cer- 
tifications. ♦ 

In only two states do state statutes require a minimum 
, of 80 hours of pretraining before the new employee can go 
underground. The apprenticeship as a "red hat" under close 
supervision away from the face of the mine lasts 90 days. 
\The local colleges make available a variety of courses each 
a"Tew hours in length on all phases of mining and safety. 

Six categories of coal -related programs were identified 
besides short training courses for employed miners. (See 
Table 1 1 1. 7.) 

One- and two-year fJrograms in mining technology are 
available for both full-time students and miners enrolled 
part-time. Mining management was lifted as a complete pro-^ 
gram and as an optior> in mining technology. Two-year 
associate degree programs in mining engineering and mining 
technology designed for students to transfer to four-year 
colleges were identified. 

Surface coal-mining and reclamation technology pro- 
grams are available in geographical areas where surface coal- 
mining is prevalent. Surface coal mining does not have the 
strict training regulations that underground coal mining has, 
but the colleges work closely with the coal companies. Of 
the five colleges responding in the survey that had surface 
• coal-mining technoipgy'prpgrams, two also had reclarriation 
technology progranvs* (See Table 1 11. 8.) One surface jgtel- 
jram in the formal planning stage and tw^^c- 
-lajnation progilrtTS-s^Qein the formatl planning stage aqd 
one in the^eliminary plarming^ge-were identified. 
\ Three con^gc^al-conversiorTtechnology programs 
being planned will trJhv^hnicians in convening coal to a 



TABLE III.7 

TYPES OF COLLEGE COAL-MINING DEGREE PROGRAMS 
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Type 


Length 


Students 


Program 


Mining engineer 


2 years 


full-time 


Wansfer emjpihaslf"^ 


Mining technology 


1 or 2 years - 


full- and part-time 


terminal and transfer 


Mining n^anagemcnt* 


1 or 2 years 


full- and part-time 


terminal or transfer , 


Surface mining 
technology 


1 or 2 years 


full- and part-time 


w 

terminal 


Mining reclamation 
technology 


1 or 2 years 


full- and part-time 


terminal 


Coal-convcrsion 
technology 


1 or 2 years 


still only in planning 


still only in planning 






. 20 

• 














11 



TABLE III.8 • 
SURFACE COALMINING AND RECLAMATION TECHNOLOGY- 
COLLEGES WITH EXISTING AND PLANNED PROGRAMS* 



Regions 


Colleges with 
Existing Programs 


Informal 


Collcf7CC with 

Planned Programs 
Preliminary 


Formal 


burface Coal-Minmg Programs 










bouth 


1 


— 


— 


' - 


Midwest 


3 






' 1 


North Central 


1 








TOTAL 


5 






. 1 


Reclamation Programs 










South « 


^ 1 




1 




Midwest ^ 


1 






1 


TOTAL 


2 




1 


1 



♦This table's data are also included in Tables III.S an'd 111.6. 



fuel oil or a gas. (See Table III.9.) The formally planned 
program Is in North Dakota and will train personnel to 
operate plants now on-line and under construction in con- 
verting lignite to a synthetic gas. 

As mentioned previously, there Is strong cooperation 
between the colleges and the local coal mines, fo colleges 
with existing programs, industry made instructional staff 
available to 1^3 colleges (77 percent), facilities to 12 col- 
leges (71 percent), equipment to 11 colleges (65 percervt), 
and curriculum planning expertise to 10 colleges (59 per 
ceat). (See Table 111.10.) 

^ Six of the 1 2 colleges planning programs (50 percent) 
are using local companies in curriculum planning. (See 
^^^Table 111.10.) A number of the colleges are also plannj^ng 
' " to use mdustrial facilities, equipment, and industry trained 
college instructors. 

Nuclear Energy Technology 

The commercial use of nuclear fission as an energy 
source has expanded rapidly since the first nuclear power 
plant was completed in 1957. In the United States as of 
June 30, 1975, 54 nuclear power reactors were operating, 
61 were being built, and 104 were being planned. Forty-five 
of the reactors under construction are planned to be on-line 
by the er>d of 1980.1 '{ 

Commergal nuclear reactor operators have always been 
required to be both highly trained and licbnsed. Training for 
licensing was conducted orlginally^by the Atomic Energy 
» Commission (now ERDA), and by'fHe vendors that sold 
reactors to the utilities. Now ever more technical college^. 



^Nuclear Reactors Built, Being Built, or Planned in the United 
States as of June 30, 1975, a report prepared by the Division of 
Reactor Research and Development, Energy Research and Develop- 
ment Administration. 



cooperating closely with the utilities, are providing initial 
training for reactor operators. 

The Nuclear Regulatory Commission (NRG) is respon- 
sible for establishing the licensing rcqyirements and con- - 
ducting all operator-Hcen ,ing tests. For all nuclear utility 
personnel other than reactor operators— general employees, 
quality assurance personnel, health physists, physical 
security personnel, nonlicensed technicians, and welders— 
the N Reevaluates the training.! 

Eighteen colleges reported existing nuclear technology 
programs in the survey responses. Of these colleges, 3 will 
not graduate their first class until 1976.2 Only 1 college has 
2 different nuclear-related i)rograms.'Of the 14 programs^ 
resulting in associate degrees, 1 is a 30-month co-op program.3 
By comparison, there are 62 universities offering nuclear- 
engineering or cnglnccring-with-nuclear-option programs.4 

Although not compared in content, many of the col- 
lege programs had similar titles: 13 titles were*in nuclear 
technology, 2 were for reactor operators, 3 were In radiation 
technology, and 1 was In nuclear^quality assurance. Of the 
19 existing programs, 2 began in^e early 1960!s, 1 started 
In the late 1960's, and the rest began- in the last five years. 



lyv. A. Ruhlman/'lnspectlo'n of Training Activities by th^ NRCV 
Office of Inspection and Enforcement," in Proceedings of the , 
Second Symposium on Training of Nuclear Facility Personnel, 
May 7975 (Oak Ridge, Tenn.: Oak Ridge National Laboratory)! 

2Two included programs are located in colle«s within the Pen'n- 
sylvania State system that were not on the AACjC m'iiiling Usts. 
They were contacted by ph one. 

^Barron 's Guide to the Two- Year Colleges Ijsts eight institutions tn ' 
the survey population with nuclear programs. 

4john R. Doggette, Nuclear Engineering-Enrollments and Degrees^ 
f97S, a report prepared by Oak Ridge Associated Universities 
(Washington, D.C.. Energy Research and Development Adminis- 
tration, September 1 975). 
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Five hundred forty -two students were reported enrolled 
m ihc programs during the fall of 1975. Eighty three stu- 
dents were graduated during 1975, and 210 are projected to 
be graduated in 1976. (See Table lii.l 1.) 

Fourteen of the 18 colleges with nuclear energy tech- 
nology programs are located east of the Mississippi River and 
were responsible for all but one of the 83 students graduated in 
1975. Eight of the 1 8 colleges are in Southern states. Each 
of the states having public nuclear power utilities had at 
leastone college with a nuclear energy technology program 
with one exception, the state of Illinois, which has the 
greatest number of utility reactors of all the states, had no 
college with a program. 

Of the 19 planned programs in 1 7 other colleges, only 
3 are in the formal planning stage. (See Table 1 1 1.1 2.). 
According to letters received and telephone follow ups b> 
the survey staff, colleges located near sites of nuclear 



utilities planned or under construction arc the source of 
possible new programs. The Office of Education has funded 
the Technical Education Research Center (Waco, Texas) to 
develop curriculum modules for nuclear energy technology 
programs and to help implement programs. Additional fund 
ing by the Office of Education is planned for some institu- 
tion to^produce curriculum modules for nuclear reactor 
operators. ^ 

Related nuclear Industries were involved in the programs 
of 14 of the colleges. (Sec Table 111.13.) Of those, 10 col 
leges useSndustrial equipment, 9 use industrial facilities, 
and 9 use industrial staff for curriculum planning. 

The* 42 ERDA prime contractorj', the majority engaged 
in extensive nuclear research and development activities at 
64 locations, have always worked closely with universities 
engaged in nuclear research and instruction. The support to 
universities was predicated on support of research related to 



TABLE IIL9 

COAL-CONVERSION TECHNOLOGY: 
MEW COLLEGES PLANNING PROGRAMS 
AND STAGES OF PLANNING* 



Regions 



Program Planning Stage 



New Colleges 



Informal 



Preliminary 



Formal^ 



^ast 


. 1 




1 




Midwest 


1 


1 






North Central 


1 






1 


TOTAL 


3 


1 


1 


1 • 



*This table's data arc also included in Table 111.6. 



TABLE 111.10 

COAL MINING TECHNOLOGY: 
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH 
EXISTING AND PLANNED PROGRAMS 



17 Colleges with 
Existing Programs 



12 Colleges with 
Planned Programs 



Industrial Involvement 


Number 


Percent 


Number 


Percent 


Industry Involved ' 


' 15 


88 


6- 


50 


Use of industrial facilities 


12 


71 


5 


42 


Use of industrial equipment 


11 


65 


4 


33 


Uscv of industrial staff for 
instruction 


13 


11 


4 


33 


Use of industrial staff for 
curriculum planning 


10 


59 


6 


50 


Use of industry Jo train 
colle'ge instructors 


3 


18 


1 


8 


Use of college to train 
industry employees 


4 


OA 


2 ■ 


17 


Industry Not Invotvcd^^ . 


2 


12 


6 


50 ■ 



J/ABLE 11141 I' 

NUCLEAR ENERGY TECHNOtOOa 
COLLEGES AND THEIR EXISTING PROGRAMS,- 
ENROLLMENT, AND GRADUATES 



Ic t>ntnn C 


Colleges 


Programs 


Enrollment 


Graduates 


^Projected 
1976 Graduates * 


New England 


z 


9 


53 


f9 


33 


East 


3* 


3 


64 


30 , 


42 


South 


1 

8 


9 


303 


33 


90 


Midwest 


1 


1 


38 






Souihwesl 


2 








20 


» West 


2 


2 


35 


1 


25 


TOTycL 


~18 


19 


542 


83 


210 



♦Of these colleges, 2, each having 1 program, were not on the AAC)C mailing list. ^ 

TABLE 111.12 

NUCLEAR ENERGY itcriNOLOGY: 
NEW COLLEGES PLANNING PROGRAMS 
AND STAGES OF PLANNING, 







\ 




Program Planning Stage 




Regions 


New Colleges 


Informal 


Preliminary . 


Formal 


New England 
East 
South 
■Midwest 




1 

5 - 

2 

3 


3 
1 

• 2 


1 
1 

« 

1 

1 


, 1 
1 


Southwest ^ 
West '/^^ 
TOTAL 




3 
* 3 
17, 


3 
3 
J2 


4 


• 

1 

3 


-■ > ■ # *i ^ 



ERDA's objectives and on ihe attraction of Ph.D.'s into the 
contractdrs' workforce'. 

01 the I8corpmunity>collcges with existing nuclear 
energy technpldgy programs, ERDA contractors have been 
involved irrthe programs of only 4, three of which worked 
with two contractors in Oak Ridge, Tennessee. (-See Table 
111.14.) The students and inslruclors at all ^'colleges have 
received instruclional experiences usiiig cquipmenl within 
the ERDA facilities. Two summer programs were lield for 
second-year students ip 1 972 and 1 973. Of the I 7 colleges 
planning programs, 1 reported having ERDA contractor 
professionals advising io curriculum planning. 

Solar Energy Technology " ' 

Solar energy can be utilized in three technological 
processes.*(1) photosynthesis/or he>iochemical, (2)helio- 
electrical (converting solar ci/ergy to electric power using 
photovoltaic cells), and" (3iheliothermal (concentrating 
sdar energy for solar heating and cooling purposes). 

Helioclectncal conversion is hindered by present costs 



of materials being 50 to 1 00 times too high to'be com- ^ 
petitive with conventional energy systems. Initial research 
will be conducted to acquire performance standards and 
test data on optimal system design with only a demonstra- 
tion system prior to 1985.^ 

Solar thermal conversion also lacks performance stan- 
. dards and test data. To supply these, several sm**aU test 
facilities and pilot plants will be constructed by 1 985. 
ERDA al'so plans to fund a solar ertergy research institute to^ 
be the leading center of Expertise. However, as nQW planned, 
CRDA's research, development, and demonstration strategy 
will not creile^avnoticeable demand for solar energy ^ch- 
nioians within the next decade.2 * * 



. ^Creating Energy Choices Tor the Future, Vol. 2: Program Imple- 
mentation, EROA Report No. 48 (Washington, DX.: Er^ergy 
Researcluand Develgpnoent Administration, 1975), pp. 33-41. 
2tnergy Alternatives: A Cof)parative Analysis, a report prepared 
by the Sci<^nce and Public Policy Progfam, University of Okla- 
homa, May 'l975, pp. 11-1 to 11-14. 



Solar heating systems will become more popular as 
commercial applications expand In residentlal.and private 
use. At ^>«;esent, estimates for a residential solar heating 



System are from $6,000 to $8,0pe,ERDA is fundiog^a-^^ 
limited /number of public institutions, includmg the^institu 
tion of eciucation^ to im^l^ment solar heating systems, - 



/ 



. TABLE 111.13 



NUCLEAR ENERGY TECHNOLOGY: 
, INDUSTRIAL INVOLVEMENT IN COLLEGES VVlTH 
EXISTING AND PLANNED PROGRAMS* ' \ 




18 CoUeges with » 
Existing Programs. 



' 17 Colleges with 
Planned Programs 



Industrial Involvement 



Number 



Percent 



Numbi 



er 



Percent 



Industry Involved 

Use of industrial facilities 

LKe of industrial equipment 

Use of industrial staff for 
instruction 

Use of industrial staff for 
, curriculum plannihg 

Use of industry to tram 
college instructors 

Use of college to train 
industry employees 

Industry Not Involved 



^ 5 




65' 





*TABLEIII.14- 

NUCLE^ ENERGY TECHNOLOGY; 
THJE ENERGY RESEARCfHOTD EJEVEiOPM^NJP^MINISTRATION^S-^ 
INVOLVEMENT IN COLLEGES WITHEXlSTlNG ANQ PLANNED PROGRAMS 



ERDA Involvement 



18 Colleges with 
Existing Programs 

Number Percent 



17 Colleges with 
Planned Programs 



Number 



Percent 



'ERDA Involved 

Use of ERDA facilities 

Use of ERDA eiquipment 

Use of ERDA staff for 
instruction 

Use of> ERDA llaff for 
curriculum planning^ 

Use^of ERDA to train 
^^tle^e instructors 

jJs^ of ERDA for student 
^ work experiences 

OtTier 

ERDA or ERDA Contractors 
Not Involved 



1 



14 



78 



2^4 



15 



Qnc college already has impkmentcd a solar ^n?cgy 

♦ tcchpology emphasis into 'its heating arid air<oridkioning 
program. (See Table fiLlS.) And 3.0 colleges reported to^ 

be pIsMiping solar energy technology programs. (See Ta^t>'«^ 
^ MM 6.) Intercdin programs was .expressed bycolleges iir*^ 

* all sections of the couQtry, with colleges in.the Southwest v 
planning ten programs. ^ ' * ' ^ 

Barron*5 Guide to the Two- Year College^ \hls more * 
^ than 1 Sacolleges as programsjn heating and air- ^ 

condltioning'(cllmate-comrbi) technoTogy. Coursed in solar 
energy prtncipjesantrsolar therl^^^onversion system n>ain- 
tenance could Ibe added wherc>t^Rropriate. The colleges* / 
funded to construct solar J^r^ system facilities will bcr' 
^ able'to \jse th'em'as uatrfing laboratof ies. 

Colleges'arj& cautioned not to establish expensive new 
programs that train students for tech nofeglpal occupations 
for. which employment prospects are uncertaiTh^Xb^ 30 
pjanned solar energy technician prpgraras.would pnt>cl.uce 
graduates far-exceeding any projefcted demand. And in the. 
"^i>ear future, there will be no demand for solar-technrcian* 
thatcdi»W.not be supplied by cros5-tralning climate-control 
ancPelectronits<echnlcians. 



Laser-Optics Tech nolt>gv/ ^ • ;^ 

' The survey Included lascS^^^JJtigj technofo^^^^ 
because Taser use in energy prod\Jcl\ol^^ii^i^sr^ 
For the fiscal year 1976, more ihan $5Q mimoa islprojected 
to be spent oo laser-fusion rcseaxh^by three ERDA contrac- 
tors But laser-fuiipnjsystems are estimated to 20 years*-''^. 



from a demonstration plantiji^e and^ thus, are not con- 
sidered to be a short-term ^rgy alterriative. * . 

^ A great demand ex^jts for th^ f^ persons being trained 
as laser-optics technj^^ns, nojt'bnly in lascrrfusion research 
but also in industj^involved in such areas as qualjty con- . 
] ' trol, me(lical1?Q«ferch, micr^fcuitry, and military applica- 
tions. In only 264aSer -optics technician^ were gradu- 
rated ,*ali<<fom one college. (See Table 111.17.) 

4ri.th^-survey,?only fourcpileges reported having laser- 

* jpficfc tecbrfology programs, all resulting in associate degrees. 
^'^TexSs St^tc Technical Institute (TSTI, in Waco) began the 

first laser-optics technology program in 1970 and (ycpanded^ 
the training area to its Rio Grande campus in 1974!jFor- 
maliy affiliated wfth TSTIjJechnical Education ^^earch^ 
Center (TERC), a nonprofit research organisation, is con- - 
tracted with the Office of Education ti? develop laser-optics 
curricula and \6 Kelp implement rlew programs, prinjaHiy ^ 
In Massachusetts, New*York,'New }ersey, Florida,' an^"^--^ 
Southern California. TERC has establi^^hed a commfttee > 
Dsed of laser industry representatives, includlog those 
^laboratories involved in laseV research: 
, graduated the total 26 laser-optics technicians in 

^ I will,Avith its6ister institute, graduate 41 of the - 

aotalJS-iaser-optics tecliniclan^ projected to be graduated 
>i-W6.'The otfier two reported programs will notgra4uale 
their first classes until 197j6 arret 1977. 

Eigfit-collegereaqh reported having a planned laser- 
- optics program. (5ee Tabl<ll 1.1 8.) The^program of each 
college is tg'resujt in an asso^fat^cgree except for that of ^ 

• one,coll^, which already has anbO^ng program. That 

j.AlBLE 111.15 ' • 



. . J. iotAR ENERGY TECHNOLOGY. 

•CdLLEGES AND THEHllxiSiTING PROGRAM S, ENRQLLMENT, AN0 GRADUA; 

• — —. — -T!^ ' rm ^ -cvT 




ERIQ 




/L/^ER.0PTICXTECHN0L0GY: . . 
IRE) 



Regions^ 


/ 

Colleges ^ 


/ / 
/ Progran}^ 


Enrolfment, 


y Graduates 


Projectejd 
1976 Gr?duates 


Midwest " / 


1 / 


1/ ' 


'24- ■ ' 






Southwest 


V 




■ 11.0 ' - 


t -26 - 




West 




1 , 


.80' 






TOTAL 




/ ^4 -.^ ' 


214 


, - 26 ..■ 


59 




TA^LE 111.18 

LASER^TICS TECHNOLOGY. 
NEW COlIeG^ PLANfstlNaPROGRAMS AND STAGES OF Pp ^WlN 




' R^egions 



New Colleges 



Program PJap^iirigStage 




In format ■ yPreliml/iary Formal 



N?W'Englapd 


1 


7 4 




1 


Tast > 


3 ^ ' 


1 






South 


1 


1 y 






Midwest 


1 








Southwest 


2 


2 






TOTAL 


8 


^5y 








ayflege's new program is to be ^^rtificale one for laser 
/Optics assemblers. Of the eight planned pirpgrams, oneMs in 
/ theLfot'fnal planning stage, two are in>hepreliminary planning 
stage, and five aftrtTi the informal -{Jianning stage. Only four 
' 'he colleges reported teptative starting dates. 19)7 for 
► colleges, 1978 fgi^atr? college, and 1979 for the other 
;ollege. Three of the colleges are in the East; two are in the 
Southwest, and one each is in New England, the Midwest, 
and the South. ^ None of the colleges reported industry to 
be involved in their present planning activities. 

Geothenri^i-^S^y Technology 

G^dthermal energy, Ihp heat ip water and rock beneath 
the earth's surface, is available in jthe western one-third of 
the United States, including Alaska and Hawaii. -However, 
g^hermal energy has a limited poten^tial for producing 
electricity when compared with that of nuclear energy or 
fossil energy and is most applicable tu nonclecjrical and non 
transport related forms of energy. One study estimated that 




geothermal energy could suppljy 2C 
needs. 1 

~ A near-terhi objective of Ej^DA is to stimulate^accel- 
crated geothermal industry erowtli and to provide at least 
10,000 to 1 5,000 nuega^v^crfls of c^ommercial eloctrical power 
and nonelectrical energy from hydrothermal/csources by 
1985.2 Nptmmediate,den3^and forgeotherrrol^^iie^^gy-t^ 
niciarjs islpparent other than that created'^feytliis ERDA 
ts^xth and demonstration effort. 

No colleges reported Co have existing programs for geo- 
thermal technicians. Six colleges, located close tojeothermal 
energy sources, said they have planned programs. One pro- 
gram is in the formal planning stage, one-fJrogram is in the 
preliminary planning stage, and four i^rograrnrare in th^^ 
informal planning stage. The fopmally pUnhed pro^e^nt. re- 



\ 



IjERC conducted its own interest survey in 1973 and reported to 
have received requests from oyer 450 educational institutions for 
* more Information. 



^]. r. Kunze and A. S. Rkhardson, National Program OeHnithn 
Study for tht^Non Electricaf UtUizatior) of* Cep thermal Energy, 

" a report prepared by the Idaho National Engineering Lab 
(Washington, D.C.: Energy [Research and Devdopmept Adminis- 
tration, June 1975). • 

'^Creating Energy Chokes for the Futuh, Vol 2. Program Impie- 
mentation, ERDA Report No. 48 (Washlngtoni^D.C. Energy 
Research and Devdopment Administration, 1975), p\ 47. 



er|c 



26 



17- 



lalcd to an ERDA-furKjcd gcotherrtial project, is to begin at . 
"Usscn CollegeJn Susa\vlllc, California, in 197$. (See Table 
111.19.) 

Only the two colleges beyond the informal stage have 
worked with geothermal-relaled industries or ERDA In » J 
progiam planning. (See Table 111.20.) The two colleges are , ' 
using Industrial facilities, equipment, and professional staff. 

Three of the colleges that reporlcd.having planned geo- 
thermal programs in the informal stage were similarly in- 
terested in solar energy technology programs. In letters ^ 
accompanying the sUrvey responses, each of these three col^ 
leges asserted it could institute a program ip either area if 
the need existed. q ' 

Energy Technology ^ * 

A variety of planned programs were classified under the 
Mabel of energy technology. The^rograms are of two dis- 
tinct types: (1 ) ones to give a person skills he can apply to 
a variety of applied energy occupations and (2) ones to 
explain and possibly support research in alternative energy 
resources. 



Sixteen colleges reported as planning to initiate a com- 
bined total of 18 energy technician programs In T^fttreS 
geographical regions. (See Table m.21 i) Jwo colleges each - 
reported two different planned offerings'. The only program 
in the formal planning stage is in Wyoming and is specificilly • 
designed to train in wind power lechnplogy. Five programs 
are in the preliminary planning sUge, and 12 programs are 
In the Informal planning%ge ^.^^^ 

Of the 16 colleges wilf¥5pferffi^^|pergy technology pro- 
grams, only 5 colleges reported WMPi to t>e involved m 
their program planning. (See Ta^le 111.^2.) Of these colleges, , 
3 are using industrial staff in curriculum planning and 2 are 
using industrial equipment in related^courses. 

The planning of energy technician programs raise many 
potential dangers. During the great interest in environmental 
education from 1969 to 1^71, many educational and non- 
profit institutions were funded to develop environmental 
and ecology technicians. The programs attempted to provide 
m^ltiple competence in air,-solid waste, wastewater, and in- 
secticides monitoring and frequently produced persons un-_- 



- TABIEIII.19 

GEOTHERMAL ENERGY TECHNOLOGY: 
NEW COLLEGES PLANNING PROGRAMS A ND STAGES OF PLANNING* 

^ Program Planning Stage 



Regions 


New Colleges^ 


" informal ■ 


Preliminary 


Formai 


North Central 


1 


1 






Southwest 


A 


,1 






West 


4 


2 




1 


TOTAL 


6 


4 


1 


1 



*No college responding to the survey q^jestionnaire reported having an existing program. 



TA3LE 111.20 



GEOTHERMAL ENERGY TECHNOLOGY: 

INDUSTRIAL OR I HE ENERGY, RESE A RCfl AND DEVELOPMENT 
ADMINISTRATION'S INVOLVEMENT IN COLLEGES - 

^ WITH PLANNED P ROGRAMS* 



' 6 Colleges witi) PlannedVrogt^ims 




Industry or ERDA Involved 



TABLE llJ.2r 

'> ENERGY TECHNOtOGY: 

NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING* 



^ 

Regions ' NewCoUeges 


\program Planning Stag 




Informal 


PreHmlnary 


rurfTJui 


New England ^ 


* 3 




- 




East 






3 




South 


4 


3 


^-^^ 1 




Midwest 


1 


2 






North Central 


1 






1 


Southwest 


. 2 


2 






West 


2 ' 


1 






'TOTAL 


16 


12 




1 



♦No college responding to the survey questionnaire reported having an existing program. 



TABLE 111.22 

ENERGY TECHNOLOGY- 
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH PLANNED PROGRAMS* 



Industrial Involvement 



16 Colleges with Planned Programs 



Percent 



Industry Involved 

Use of industrial equipnfient 

Use of ifidustrial staff for 

" Instruction ^ 

It 

Use of industrial staff for 
curriculum planning 

Use of college to train 
industry employees 

Industry Not Involved 



If 
2 

1 

3 

1 

11 



31 
13 

6 

6 
69 



♦No cpllege responding to the survey questionnaire reported having an existing program. 



needed by industry, public utilities, or governmental moni- 
toring bodies. ^ 

This is not to imply that energy technician programs 
in such areas as alternative energy sources, energy research, 
and energy reclamation from waste, materials cannot be- 
come viable programs that fulfill local needs. But before 
introducing an energy technician program, any college should 
first determine that a^eed for technicians exists and that the 
college can supply the'appropriate skills required by the em- 
ploying industries. 



Energy Conservation Technology 

Energy conservation is based on two interrelated Qbjec- 
tives: recuicing energy consumption and using energy more 
efficiently. The American public has not yet been forced 



to alter their lifestyles substantially to conserve eni^rgy. A 
United Nations study found that the^ United Sutes had the 
smallest reduction in energy consumption of any industrial 
nation fol|<Jwing the Arab oil embargo. Expected policy and 
public acceptance of energy conservation measures that af- 
fect levels of commonplace services would require extensive 
technological alterations. 

Three examples of survey responses illustrate how col- 
leges are responding to energy conservation techt^logy 
needs. The only existing energy conservation technology 
program was in natural resources conservation, a curriculum 
also reported as pjanned in two additior>al colleges. The col- 
lege in New York, with this program^ graduated 30 persons 
in 1975 and projects a graduating class of 22 in 1976. (See 
Table 111.23.) 

Some colleges Veijorted modifying programs to incor- 



ERLC < 



28 



/ 



19 



\eNERGY CONSERVATION TECHNOLOGY: 
COLLESES ANDTHEtR EXISTING PROGRAMS, ENROLLMENT, AND GRADUATES 



Region 


College 


f ' 

'Program 


. Enrollment 


1975 
Graduates 


— ^ 

Projected 
1^76 Graduates 




1 


, 1 


9? 


30 


22 



' porat^ energy conservation instruction. Three colleges 
/^ported alterations in their automotive technology curricula 
to instruct studeats on wa>b to improve engine efficiency. 
And two colleges are planning changes »n building-technology 
courses to focus on alternative energy and construction tech- 
niques. 

Thirteen colleges each have a planned energy conserva- 
tion technology program. Of these programs, 10 are in ihe 
informal planning stage, 2 are m the preliminary planning 
stage, and 1 is in Jhe formal 4?lanning stage. Seven of the 
. eight sections of the country had planned programs. (See 
Table ill.24.) 

It IS still to be ascertained it there is a need for energy 
conservation technicians. If so, should separate educationa^ 
programs l?e instituted to train them, or should existing pro- 
grams be modified? At least one thing ♦s certain, i college 
should dejermme the kind of skills actually needed for em- 
ployment before establishing an energy conservation tech- 
nology program. 



Electrical Energy Technology 

The research ^taff mtended to analyze electrical pro- 
gram;* primarily related to power production andf>ower 
transmission in the sa^e manner as other energy tech- 
nologies. However, only^ 32 colleges responding listed elec- 



tricity or electronics programs, an insufficient number for 
analysis. * 

In contrast, within its 944-college population, Barron's 
Guide to^e Two-Year Colleges in 1975 lists 352 electrical 
technology programs, of which 208 are classified as ter- 
mir)al certificate programs, 97 as transfer programs, and 47 
as terminal and transfer programs. 

The best available data on the existing electrical tech- 
nology programs contained in the study are the Ervgirtcehng 
Manpower Commission of tbe Engineers Joint Council. In a 
* 423-college sample, the Commission reported that 103 col- 
leges graduated 2,465 students in electrical programs in the 
year ending June 1974. (That study's low response rate em- 
phasized the difficultV of acquiring tec hriical -occupation 
supply data.) * 

If it is^assumed that the two populations, the 352 elec- 
trical technology programs listed by Barron's Guide ar^feMJie 
one surveyed by the Engineering Manpower Commission, 
are similar, it cAq be inferred that the number of graduates 
for 1 974 would have been in the range of 5,500 to 8,400. 

In ^um, it would seem that the large number of existing 
electrical technology programs could accommodate any 
curriculum revisions and advances in the technology. The 
colleges have the capacity to meet increases in demand for 
technicians at both the regional and the national Jevels. 



TABLE 111.24 

ENERGY CONSERVATIONJECHNOLOGV: 
NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING 



^ Program Planning Suge 



Regfons 



New Colleges 



Informal 



Pre/iminary 



New England 
East 
South 
Midwest 
North Central 



Forma/ 




CHAPTE 



Conclusion 




1. 




The anaiybtb confirms the premise of AACJC and ERDA 
n cosponsonng this study . that the AACJC-member and 
lonmember colleges are m^olved'in and desire assistance in 
identifying energy-related tethnolugv occupational needs 
ind establishing energy educational programs. AACJC and 
ERDA will cosponsor a national conference during 1 976 on 
six energy«related technology areas. The invited colleges will 
discuss oQpimun attivities to increase college and ihdustrial 
cooperation and to entburage federal and state support to 
help solve energy -related manpower problems. « 

Of the colleges surveyed, the 62 colleges reporting 
existing energy programs and the 132 colleges reporting 
planned programs sho<>kkprovide the base of colleges to 
participate in proposed acv^vities to determine educational 
programs needed for energy-related, technology occupations 
and to heJp initiate the programs.^ The total of*51 1 institu- 
tions interested m attending an energy tonferente comes 
almost exclusively from public colleges. 

The responding colleges indicated a recognizatign tt^at 
energy-related occupational needs will reflect the nation s 
response to energy demapds. At the present time, at the 
macro level only a small percentage of workers are employed 
or being trained for employment in energy -exttaction or 
Energy-production industries. Consequently, colleges wTsh~ ~ 
to know whether energy needs will be felt within their geo- 
^^faphical regions and, if so, whether either new occupational 
programs will be required or existing programs will need to 
be restructured. 

Many hypotheses have been formulated about the cf 
fects of national energy policies on regional labor n}ari^ets 
and on employment in certain industries. Educational fnsti 



tutions should be preparing students to accept havi;ig to 
relocate to continue employment because of changing eco- ^ 
nomic conditions. Cross-training of displaced workers for 
O employment in other geographical regions could eventually 
become a major responsibility of some colleges. However, ^ 
untr< such energy policies are mtroduced, the changes will 
remain theoretical. 

It can be.assumed that a few of the institutions reporting 
* .to be planniVig energy, solar energy, and energy conservation 
programs were trying to preempt other schools in their re- 
gion, because early planning in these areas could increase a 
college's chances f^)r foture state and federal funds. 

With few exceptions, the existing encrgy-relatc(^ tech- . 
nology programs are designed by the colleges to serve local 
.clientele and to provide employees for local conf^panies. The 
best examples of this are college coal-mining technology 
programs wetl attuned to the mining-company needs. Coal- ^ 
related programs are being both expanded to^ew colleges \ 
and enlarged in existing colleges within a one- to two-year 
startup time. Upgrading employed miners* skills to improve 
their production or to enable them to obtain certification 
is often tnore important to the college, the coaf industry, 
an^^tyacnt%than having students complete the require- 
JDentsfor an associate degre^. ' 

TKe nuclear energy technology offerings are a mix of 
local and regional programs. The first colleges installtng^ro- 
grams, seven to ten years ago, have saturated their looal crrv 
ployment markets with graduates and have consequently 
developed nation-wide contacts to place other graduates. 
Most recently csUblished nuclear technology programs tend 
to have been developed because of local nuclear related em 



r 



ployitrs. And many programs bcmg planned are responses to 
possible constructioti of nuclear Tractors by^utility companies. 

Petroleum technology programs^ with few exceptions, 
have been created within the last five years. They are de- 
signed^ mainl^o meet local demands, and surjilus graduates 
^are^placed nationally. In ^oth recently esubhsKed'and 
planned prograins;«the curricular content seems to empha- 
size extraction wchnlques over refinery ones. 

Laser-qptics technology, growmg m its application to 
energy research, has rece^ntly, expanded ^nto rfcw colleges. ^ 
TERC, preserufy funded* by the Off/ce of Education to 
develop curriculum modules and support new program im- ^ 
ptcmcfttation, beTteves thafwilhin the ne>ct four years thpre 
will be an adequate supply of graduates. 

Research and demonstration projects for the other four 
energy categories analyzed (solar, geothermal, energy tech- 
nology, and energy conservation) arc increasing in both the 
public and private sectors. Extensive studies on the man- 
power required are needed. VVhat will the manpower demand 
be in the short-run and m the long-run? What skills are re- 
quired for researchr technicians and, ultimately, for assembly 
and maintenance technicians? Will new occupational cate- 
. gories be necessary, or can the technicians be educated within 
existing occupations? Although 68 colleges reported planned 
programs in these areas, the colleges indicated that they were 
concerned enough about the above issues to move cautiously 
In establishing these programs. ^ 

One quesjtton not addressed previously is how adequate 
colleges are in supplying graduates to meet present and 
future demands. ThjB survey obtained information or^ this 
m the three major areas, petroleum technology, coal* 
mmijifatechnology, and nuclear energy technology. 

pflom th^K petroleum technology programs^ responding 
colleges project they wiH graduate an average of 10.5 stu- 
dents per CQllege in 1 975 ^^d 1 2 students perxollege ip 
19t6. {See Table \VA) The number of graduates is^expected 
to grow, because six colleges began their programs id J 975. 
Concern ha^^een expressed by some colleges with petro- 
leum programs in not being able to compete with four-year . 



instltutions'for students. The average enroUment in petro» ^ 
leum technology in two-year colleges isonly^l. HoweveV, 
given the number of college petroleum technology programs 
recently initiated and. in planning in all sections of the na- 
tion, the colleges should be able to increase the number of 
gradu^es and establipi more programs if there is a sufficient 
increase in derrjand. j . 

In coal-mining technology; colleges are demor^strating 
their ability to expand Iheir programs ip response to the 
growing demand. Colleges with existing^doal-mining pro- 
grams had difficulty in computing their head count enroll- 
merit because of their many diverse offerings. The average 
number of graduates per college offering these pro' ams in 
1975 was only 9, with an Expected increase in 1976 to 20. 
As explained earlier, many of the coal -mining technology 
programs are primarily designed to upgrade the sMlls of em-' 
ployed miners. The average enrollment of al]*mining tech- 
nology students in the']7 colleges is 169, a figure which is 
known to be low. With 1 2 colleges planrTing progr'^ms, the 
number of miners served should greatly Increase. 

The 17 colleges w^h nuclear energy technology.pfcr^ 
grams graduated only afi average of 3 students in ]975, 
although the proiection for 1976 is 1 2. Average enrollment 
in 1975 was only 32, some colleges ex pressing difficulty in 
attracting students into the field. However, with the large 
number of newly established college nuclear energy tech 
nology programs, many now with small enrollmer^ts, and 
with 17 colleges plannjng such pVograrns, the number of 
graduates should increase in subsequent years. 

The survey was not designed to provic^ information on 
the relative qua^i{y of existing programsiin anyenergy- 
relate^l technology. The economy of scale necessary to 
operate an energy-draining- program with extraordinary start- 
up costs was^another question the survey was not designed 
to ansvvef rfovJever, additional study should be done on 
both questions before recommendations are made on es- 
tablishing additional energy-refated technologies In the three 
majcr energy areas or in the emerging energy fields. 



" ' TABLE IV.1 

THE THREE MAJOR ENERGY-RELATED TECHNOLOGY OCCUPATION AREAS: 

COLLEGES AND THEIR ENROLLMENT A NPGRADIJATES 

Nuclear 



Category 



Colleges * ^ 
Programs 

Enrollment 

Avehge enrollment per college 

1975 graduates 

Average graduates per college 

1976 projected graduates 

Average projected graduates per college 



Petrbfeum 


Coal-Mining 


Energy 


Technology 


Technology 


Technology 


12 


17 


18 


13 




19 




2,878 


542 




169 


30 


126 


153 


83 


10.5 . 


9 


5 


143 


343"~~~^ 


^ 210 


.12 


20 


12 
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APPENDIX A 

Survey Gover Letter and Questionnaire 

e > 

' Amencan Association ofT^ommunily and lunior Colleges 




Dear President- 



The Energy Research and Development Administration (ERDA) has 
requested the su.pport of the American Association of Community and 
.Junior Colleges to 'disseminate information on the emerging energy 
technical manpower ^eeds that will result from commercial activi- 
ties on new energy approaches. ERDA is working closely with federal 
and state agencies and with energy industries to provide information 
and program development support to colleges and schools 

The purpose of the enclosed form^is twofold: first, to deternTne 
the existing types of energy related curriculums that conmanity and 
junior colleges and technical institutes presently have or are plan- 
ning and secondly, tp determine the degree of interest in and sug- 
gested format for a regional conference on energy needs. 

The tentative format for the regional conferences is to have a 
series of meetings in various locations, two or three days in length 
Participants ft6m ERDA, other federal and state agencies private 
industries and public utilities would present information on emerg- 
ing occupational and education needs These needs would be primarily 
in the fossil fuels, nuclear energy and energy conservation fields. 
J'articipants from community and junior colleges and technical insti- 
tutes would present, their own energy-related programs, lead discus- 
sions and suggest followup activities. ERDA, as the federal agency 
With the primary energy mission, is interested in how it can be 
supportive to. education institutions. 

As a result of this series of conferences. ERDA would support » 
the establishment of recommendations, work to develop curricula 
determine equipment and facility needs, acquire industries support 
plan programs for needed instructor training, and identify tentative 
student^ work experiences. 

'We would appreciate prompt attention, to the attached q^uestion- 
naire and suggestions on developing a conference format that would 
be most beneficial to community and junior colleges and technical 
institutes Please return these materials irl the envelope enclosed 
by November: 17. Thank you for your assistance 



;erely yours 




Richard E. Wilson ' 
Vice President for Programs 
REW:chc ' * — * . 



' • 32 



< 

i 



* r 



C ^ O 



I 

0 fi 

I.- . 



UJ < 



I 

! £ 
"3 



0 


1 ° l"" 

1 « r" 




•.•5 

S ♦ w rs 






• c * 

^ ^ - • • ^-rri: 






• 22 


B: H= B 


.2 « ?.£ e 

5 1 


b; B; b; B 




— a 



II 



■■3 

C 
0 

■H 



3 

5 



^33 



f 
i 



W1 

I 



a J 

o Si 

1 



Br Bs Bt Br 



rv ^ fx r» rx r> r» • ^ 

cm cm cm ciD 



I 



|2 ? 



- J3 r« C 



. Ih lis |1| 



11^ 

O H i 



\li ill sii 

Bi B: B; 



er|c 



5 



II 



. 11^ 11= 



34 



25 



8=5 



P < c 
I u, -« 

UJ > 




l1 

M f 



z u P 
u u < 

ad- 



□ 



□ 



□ 



Sri 



□ 




I lillllll 



^1 



□ s 



8g 

-53 

5j3 



§3 

it 



□s 
: 



0= Qi Qj Os 




a 



I! 
a 

o 
ae 

I 



8 

o 

*-> 

o 



8 



IlliSlI 

M M lA M M <• « 



35 



APPENDIX B 

Occupational Curricufa Not Included Under- 
Energy Technologies 




Air pollution 
'Architect technology 
'j''^?::$^9 motive technology 
Chelnt^j technology 
Civil engiftejjring technology 
^ inflate contrCJUechnologV 
Construction technology 
Drafting technology 
£lectromecbanic§l engineering 
Electronics .\ 

eermg^no option 
EnglneMng certificate 
Environmental e'ri^neering 
Environmental marine science 
Industrial engineering 
Manufacturing technology 
Marine propulsion 
Marine science 
Mechanical design 
Mechanical engineering technology 
Nuclear medicine 
'Plumbing and pipefitting 
Pollutio^KControl technology 
Practical arbt^tect— training 
Practical consihi^tion training 
Refrigeration and air conditioning 
Solid waste technology 
Traffic engineering 
Urban planning 

Water and Wastewater technology 
Welding technology 



ERIC 



36 



27 



APPENDIX C - 

Institutibri^ Having txisting Energy Prbgrams^ 



K' PETROLEUM (OIL AND GAS) PROGRAMS 

East ^ . 

Butler County Community College ^ 
^ Butler, P^. ^ ' \ 

S9Uth • , 

Delgado Junior College 
New Orleans, La. 

* Midwest " 

Hocking Technical College > 
Nelsonville, Ohio 
Lfncoln Trail College 
Robinson, III. ^ j 
^ Muskingum Area Technical College 
21anj55vill?, Ohio 
Northwestern^Michigan College 
Traverse City, Mich. 

North Central 
Casper College 
'^Casper, Wy. 

Southwest 
Lee College 
Baytown, Tex. 

Midland College „ 
Midland, Tex. 
Western TeXa^ College 
Snyder, te>^. 

West . 

Ventura College " . 

Ventura, Calif. 

Alaska 

Tanana Valley Community College ' , 

Fairbanks, Alaska 

II. COAL-MINING AND RELATED PROGRAMS 
East 

Beckley College 
Beckley,W.V. 
Bluefleld State College 
Bluefleld, W.V. 
" Community and Technical College, 

^ West Virginia- Institute of Technology _ 
Montgomery, W.V. 
Fairmont State College 
Fairmont, W.V. 



Williamsbrtt:ampus, Southern West Virginia 

Community College 
.Williamson, W.V. ^ 

South ^ , ' ^ 

Madisonville Community College 
, Madisonville, Ky. ^ • 

Mountain Empire Community Collega 
Big Stone Gap, Va. * 
Southeast Community College ^ . ' ^ 

Cumberland, Ky. • 
Southwest Virginia Community College ^ 
Richlands, V?i. ^ 

Midwest . • I 
Belmont Technical^College ^ ^ 

St. Cl^rsville, Ohio ' 
Wabash Valley College 
>Mt. 'Carmel, III.* 

Indiana Vocational Technical College . , 
Indianapolis, Ind. 

Rend Lake College ^ , « 

Ina^llL \< \ 

Southeastern Illinois College " . 

Harrisburg, III. .V 

North Central ^ 
Casper College 
Casper, Wy. 

Sheridan College ^ . 
Sheridan, Wy. 

Southwest 

College of Eastern Utah 
Price, Utah 

III. NUCLEAR ENERGY PROGRAMS 
New England 

Hartford Sute Technical^follege 
Hartford, Conn. 
Wentworth Institute 
, Boston, Mass. 

' East 

Altoona Campus, Pennsylvania State University 
Altoona, Pa. 

Community College of Beaver County , 
Monaca, Pa. 

Hazleton Campus, Pennsylvania State University 
^;Hazleton, Pa." 



INo listing of Institutions plannlnf^riirgy profranfis 1$ ncluded 
because of their tentative status^ and to prevent possible em- 
barrassment. Schools were asked in the survey to list programs 
that they were Informally planning and may not ytt have taken 
before their respective education boards. 
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tSouth 

Aiken TechnTcal E<lucatjon Center 
Aikcft, S.C. 

Central Florida Community College 
Ocala, Fla. 

Central VirginirCommunity College 
Lynchburg, Va. 

Chattanooga State Technical C6mmunity College 

Chattaln^^^ga5-Xc^ln. 

Florence-DarlingtorT^f^dinical College 

Florence, S.C. ^ 

^^idland5 Technical College 

Columbia,'S.C. 

Roane Stat e Community College 
Harriman, Tenn. 
jrn:County-rFechmcal College 
Pendleton, S.C— ^ 

Midwest 

Terra Technical College — 
Fremont, Ohio 

Southwest 

James Connally Campus, Texas State Tecl\nical 
^ Institute 
Waco, Tex. * 

Rio Grande Campus, Texas State Technical 

Institute 
Harlingen, Tex. 

West 

Chabot College 
Hayw^rd, Calif. 



Shoreline CommunTfy College 
Seattle, Wash. " " 



IV. SpkAR ENERGY PROGRAMS 

^ Central * 
Scott Community College 
Bftttendorf, Iowa 



V. LASER^PTICS PROGRAMS 
Midwest 

Vine ennes University , * 
Vincennes, Ind. - 

Southw^t 

James Connally Campus, Texas Sute Technical 

Institute 
Waco, Tex. 

Rio Grande Campus, Texas State Technical Institute 
Harlingen, Tex. 

West ' 

San Jose City, College' 
San Jose, Calif. 



VI. ENERGY CONSERVATION PROGRAMS 

East ^ 
Dutchess Community College ' ^ 
Poughkeepsie, N.Y. -? 



UNIVERSITY OF CALIF. 
LOS ANGELES 

AUG 1 3 1976 
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